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REMARKS 

Claims 1-20 were pending in the application and Claims 8, 10 and 16-20 were 
withdrawn. Thus, Claims 1-7, 9 and 11-15 are currently pending. 

Claims 1, 2, 3, 6 and 7, and Claims 9 and 11-15 dependent thereon, were 
rejected under 35 U.S.C. § 112, first paragraph, as containing subject matter which 
was not described in the specification in such a way as to enable one skilled in the art 
to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

It is stated on page 2 of the Office Action that Claim 1 is indefinite in the 
recitation of “or part” with regard to the nucleic acid sequence, since a part can be as 
little as one nucleotide. Applicants have amended Claim 1 to replace “part” with “a 
functional subsequence”. A functional subsequence will not be as little as one 
nucleotide. Support for this amendment can be found at least on page 11 in the 
definition of the term “essentially similar” and on page 9, line 26. Claim 1 was also 
amended by adding the term “plant” before lysine ketoglutarate/saccharopine 
dehydrogenase. Support for this amendment can be found in the specification on 
page 31. Thus, no hew matter has been added. 

It is stated on page 2 of the Office Action that Claims 2, 3 and 7 are indefinite 
in the recitation of “essentially similar” given that it is unclear what the metes and 
bounds of this term would be regarding the claimed sequences. Claim 2 has been 
cancelled in view of Claim 5 and Claim 3 has been cancelled in view of Claim 4. 
Applicants have amended Claim 7 to recite a subsequence of the nucleic acid 
sequence set forth in SEQ ID NO: 120. Thus, no new matter has been added. 

It is stated on page 2 of the Office Action that Claim 6 is indefinite in the 
recitation of “subfragment thereof with regard to the LKR gene, since a subfragment 
can be as little as one nucleotide. Claim 6 has been amended to replace the term 
subfragment with “functional subsequence”. Once again, a functional subsequence 
will not be as little as one nucleotide and the Examiner’s attention is kindly invited to 
page 9, line 26 of the specification which discusses the terms subfragment and 
subsequence. In addition, the claim has been reworded to clarify that seeds obtained 
from a plant transformed with the chimeric gene have reduced reductase activity 
when compared to seeds obtained from an untransformed plant. Accordingly, no 
new matter has been added. 

In view of the amendments to Claims 1, 6 and 7, withdrawal of the rejections 
of these claims pursuant to 35 U.S.C. 112, first paragraph, is respectfully requested. 

Claims 6, 11 and 14 were amended to recite seeds having an increased lysine 
content. Support for this can be found on page 31, last three lines, and in Example 
23, specifically, Table 17. Thus, no new matter has been added. 
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In addition, claims 21-26 have been added which address blocking expressin 
of the LKR/SDH gene in transformed plants using antisense or cosuppression This 
is discussed in the specification on page 34, last two lines through line 3 on page 36 
and in the Examples. Thus, no new matter has been added. 

Claims 1-3, 6, 7, 9 and 11-15 were rejected under 35 U.S C §112 first 
paragraph, as containing subject matter which was not described in the specification 
in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

It IS stated on page 4 of the Office Action that the specification fails to describe 
structural features that are essential for LKR activity. The Examiner's attention is 
kindly invited to pages 31-35 and Example 20 on pages 92-98 of the specification 
which describe the isolation of an Arabidopsis and corn lysine ketoglutarate 
reductase/saccharopine dehydrogenase (LKR/SDH) gene. 

The discussion on pages 31-35 indicates that: 


ID h NO e i d 1 U 2 Ced Th^inn id S ® quence of Arabidopsis LKR/SDH protein is shown in SEQ 
Th ^ d se 9 uence shows that in plants LKR and SDH enzyme 
N erm1LT5rn% ried ^ 3 S ' n9 ' e bhfunctional P rote 'n, and that the protein laclJan 
in'the pfant^SSrSi—{ thatthe ' ySi " e de 9 radative Pathway is located 
p , c ®" c y t ° so j- Tde ammo acid sequence of Arabidopsis LKR/SDH protein was 
amTnn 1 d H° that ° f ° th ® r LKR and SDH P rotein s thus revealing regions of conserved 
ivSrmaK ,d sequenca - De 9 e rierate oligonucleotides can be designed based upon this 
and f US t1 t0 , amplify 9 enomic or cDNA fragments via PCR from other 
NO 114 ^ p l rf fer?by H Pa 'l! S ' ASan exam P ,eofthis . SEQ ID NO: 113 and SEQ ID 
Th deS ' 9ned 3nd US8d t0 ampl,f y s °y bean and corn LKR/SDH cDNA 
5 In Jthp S i qUenCe 0 3 partial SOybean LKR/SDH CDNA is shown in SEQ ID 

sequenc^ 6 ? 0 ^ 0 ^^^* 3 ^^^^^^^ as^asdone^^rabAiops/s^^ore complete*" 
ob?ain^^^ 

protocols su, =h as 5 RACE and hybridization to cDNA libraries. A near full-length cDNA 
u • "*"~ e deduced partial amino acid sequences of soybean LRK/SDH Drotpin i<? 

O Corn'r^/Sm nrnf ' 117 T ™ ^ ^ 

of corn LKR/SDH protein is shown in SEQ ID NO:118, 122 and 124 These amino 

acid sequences can be compared to other LKR/SDH protein sequences e a the 
Arabidopsis LKR/SDH protein sequence, thus revealing regions of conserved amino 
svrthfSi'prt t 6 ’ V h,S , lnformation oligonucleotide primers can be designed and 
plant 1 source*° PS ' S ° at '° n ° f LKR/SDH genomic or cDNA fragments from any 


In addition, submitted herewith is a copy of Epelbaum et al„ Plant Mol. Biol. 
35:735-748 (1997) entitled “Lysine-ketoglutarate reductase and saccharopine 
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dehydrogenase from Arabidopsis thaliana : nucleotide sequence and 
characterization." The authors are also the co-inventors of the above-identified 
application. It is noted that Applicants were the first to report of the molecular cloning 
of a plant LKR/SDH genomic and cDNA sequence. The Epelbaum paper describes 
how LKR and SDH specific activity was determined using previously described 
assays with some minor modifications. A diagram of the Arabidopsis LKR-SDH gene 
structure is shown in Figure 3 of the Epelbaum paper. 

It is stated on page 96 of the specification that: 


| T D NmTn' el ?hl en0mlC saq 5 ,e "” of ,he A ^idopsis LKR/SDH gene is shown in SEQ 
S n N hn l°r TH s ®, quence Includes approximately 2 kb of 5' noncoding sequence and 
500 bp of 3 noncoding sequence and 23 introns. Overlapping fragments of the 
corresponding cDNA were isolated from total Arabidopsis RNA by RT-PCR Sequence 

Drotein S oM t i 7 e |zH KR 'S DH C , DNA revea,ed an ORF of 3.16 kb, which predicts^ 

Th ’ confirms that the LKR and SDH enzymes reside on one 
polypeptide. The complete protein coding sequence of Arabidopsis LKR/SDH aene 
^"ved from the cDNA, is shown in SEQ ID NO:111. The deduced amino acid 
larki 600 w°/ Arab ‘ d ° ps,s LKR/SDH Protein is shown in SEQ ID NO: 112. The protein 
located^n^t'he^a^ ce[Pcytoso| e ^ UenCe imP ' yin9 ** ^ ' ySi " e de9radative pathwa * is 
Degenerate oligonucleotides, SEQ ID NO: 113 and SEQ ID NO-114 were 
w?thTJtn S TlS co ™P anso " of the Arabidopsis LKR/SDH amino acid sequence 
LKR/SnH rnwl f LKR pr ° tems - Tbase were used t0 am Plify soybean and corn 
isoSSEnm T*' 5 U K ,n9 PCR fr ° m mRNA ' or cDNA synthesized from mRNA, 
isolated from developing soybean or corn seeds. The soybean and corn PCR- 

LKR%^t?r5?M^/ ra9mer ! tS C '° ned and sepuenced - The sequence of the soybean 
Sm a ? cDN A fragment is shown m SEQ ID NO:115, and the sequence of the corn 

NO:116 ‘ The deduced Partial amino acid sequence 
w LKR/SDH P rote,n 15 shown in SEQ ID NO:117 and the deduced partial 
rnwTc d S ® quence of c ° rn L KR/SDH protein is shown in SEQ ID NO:118. The partial 
nm^nl^ 0 f ,n S C0 ; n H a ?K d S ° ybea " LKR/SDH opined b y PCR, above, were used in 
S C0 ^ tbat ^f ded Sequence infor mation for these functions. These protocols 
which included RACE and direct DNA:DNA hybridization to cDNA libraries for the 

of overla PP'ng clones, are well known to persons skilled in the art. From 
these efforts more complete sequences for the corn and soybean cDNAs for LKR/SDH 
were obtained. SEQ ID NOS:119 and 120 list, respectively, near full-llngth 
sequences for the LKR/SDH coding regions from soybean and corn. T^ie 
deduced protein sequences encoded by these soybean and corn cDNAs are 
shown in SEQ ID NOS.-121 and 122, respectively. (Emphasis added.) 


Other references that demonstrate that the nucleotide sequences described in 
the invention encode plant LKR and SDH proteins are Tang et al., Plant Cell 9:1305- 
1316 (1997) entitled “Regulation of lysine catabolism through lysine-ketoglutarate 
reductase and saccharopine dehydrogenase in Arabidopsis” (discussed below) and 
Kemper et al., Eur. J. Biochem. 253:720-729 (1998) entitled “Structure and regulation 
of the ^functional enzyme lysine-oxoglutarate reductase-saccharopine 
dehydrogenase in maize” (both articles are submitted herewith). Kemper et al. do not 
disclose the nucleotide or amino acid sequence of their bifunctional corn LKR/SDH, 
but they do use limited proteolysis to assess the structure/function of this enzyme. 
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It IS respectfully submitted that the foreoing clearly demonstrates a correlation 
between structure and function. Thus, it is respectfully submitted in view of the 
above discussion and information and given the teachings in the art regarding the 
correlation between structure and function one skilled in the art would conclude that 
the inventors were in possession of the claimed invention at the time the application 
was filed. Accordingly, withdrawal of the rejections pursuant to 35 U.S.C. 112, first 
paragraph, is respectfully requested. 

Claims 1-7, 9 and 11-15 were rejected under 35 U.S.C. § 112, first paragraph, 
as containing subject matter which was not described in the specification in such a 
way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 

It is stated on page 4 of the Office Action that “the specification does not 
demonstrate that any of the claimed sequences encode a protein having LKR 
activity.” 

Submitted herewith is a copy of Tang et a!., The Plant Cell, Vol. 9, 1305-1316 
(August 1997) which is entitled “Regulation of Lysine Catabolism through Lysine- 
Ketoglutarate Reductase and Saccharopine Dehydrogenase in Arabidopsis”. This 
paper reports the cloning of an Arabidopsis cDNA encoding a bifunctional 
polypeptide that contains both of these enzyme activities linked to each other. 

The Arabidopsis sequence disclosed in this paper is identical to SEQ ID 
NO: 111 that has been disclosed in Applicant’s earlier filed cases of which priority is 
claimed. 

It is stated on page 1308, right-hand column, of Tang et al. that: 


h fUrther whether the N -terminal part of cAt-LKR/SDH encodes an LKR enzyme 
rET 15 b a C n°ri d !^H e t q ° f ^ cDNA was subcloned in t° the bacterial expression vector' 
U *® d ' transform E - co * cell s Bacterial cells harboring this plasmid had SDH 
d3ta * n u 0t ® hown >- Be cause bacterial cells did not produce an active LKR 
we attempted to express the Arabidopsis LKR protein in yeast cells Yeast has a 

t S ° We subcloned ^e N terminus of the presumed LKR domain 
theleasmsTmuan pVT ' 102u and transformed this plasmid into 

Ut th ® LKR msert - hereby confirming our supposition that cAT-LKR/SDH 
indeed encodes a b.funct.onal LKR/SDH enzyme. (Emphasis added). 


It is noted that on page 35 of the specification, last full paragraph, it is stated 
that “High level expression of Arabidopsis SDH was achieved in E. coli and the SDH 
protein has been purified from the bacterial extracts, and used to raise rabbit 
antibodies to the protein.” Given, that the Arabidopsis sequence (SEQ ID NO:111) 
disclosed in the instant application is identical to that described by Tang et al., it 



Application No.: 09/0^^,304 
Docket No.: BB-1037-F 


Page 9 


would be expected that this sequence would produce LKR activity if expressed in 
yeast as described by Tang et al. 

Structural and Functional properties of the bifunctional LKR/SDH enzyme are 
discussed in the Tang et al. paper on starting on page 1312, left hand column. 

Analysis of LKR and SDH activities is described on page 1315, left hand 
column, and it should be clear to those skilled in the art that such analysis would not 
require any undue experimentation. 

Submitted herewith is a copy of a Declaration of Dr. Carl Falco, one of the co- 
inventors of the subject case, (the original version can be found in the file of 
Application No. 08/823,771 (Attorney Docket No. BB-1037-D)). Please note that 
priority of the ‘771 application was claimed. Dr. Falco's Declaration dated August 24 
2000, shows that with the Arabidopsis LKR/SDH fragments in hand, it was possible ’ 
to isolate LKR/SDH fragments from any other plant desired, and use them to block 
expression utilizing antisense inhibition and/or cosuppression. Dr Falco's 
Declaration demonstrated that blocking the first step in lysine catabolism, i.e., 
"knocking out" LKR/SDH, leads to increased accumulation of lysine in seeds.’ It is 
stated specifically in paragraph 9 of Dr. Falco’s August 24, 2000 declaration that: 


motion 9 , JUf COr w LKR/SDH cDNA sequence was used to identify transposon 
^rn Sf ♦ end °9 e "°us corn LKR/SDH gene via PCR screening of a library of 
c °™ '! n f s containing Robertson’s Mutator transposon insertions The precise location 
of Mutator insertions into the LKR/SDH gene was determined by seque^dng of 

LKR domain nfth m ,ndlvldual ™ utants - An insertion mutation located in an exon in the 
LKR domain of the gene was chosen for further study. Southern blot analysis of corn 
genom'c DNA indicated that corn contains only one LKR/SDH gene. Since an 

^frh rt i°mTt tatl0n ' S M X ? 0Cted t0 block function of th e gene, it was anticipated that 
such a mutation would be recessive. One fourth of the progeny seed from a selfed 

S n 3 ™ tatio " segregating would be expected to be homozygous for 
HahTr IpJpI of f W3 f 0bSe !?f ed that approximately one fourth of such seed exhibited a 
Si / yS J ne than normal (5 to 15 fo,d higher) without the increase in the 

^sine catabolite saccharopine that is seen when free lysine is increased via 

LKR/ e s S DH n h 0 J •t y «f'? f e lnsena, . tlve DHDPS !t w as concluded that knocking out 
LKR/SDH by rfself.was able to increase seed lysine content in corn seeds. 

The LKR/SDH Mutator insertion line was crossed by a transqenic line that 
AK CU te U tM?rro^ e tl S ^ dUe t0 ex P ression of 'ysine insensitive DHDPS and 

^JsiverthL LK^^Sm f 'f 0 ' tha ' affeC ' ' ySinfe one of which Is 

I^nf Z ( th ®. LK R / SDH Mutator insertion) and one of which is semi-dominant (the 
lysine insensitive DHDPS and AK trangene locus), are segregating Single seeds 
from fh" 3 y28d f ° r ly . sma and saccharopine content. The most striking observation 
from this experiment is that the highest lysine containing seeds have low levels of 
saccharopine (see figure). The low saccharopine level indicates teat these selds are 

thaTthX 9 rar^Th 1 f LKR/SDH Mutator insertion, while the high lysine level indicates 
hat they carry the lysine insensitive DHDPS and AK trangene locus The level of 

DHDPS C ?n^AJ? t t 0n ,S con . slderably hi 9 her (2-3 fold) than the level provided by the 
inrrp^lnl tra ngene locus alone. Thus, this experiment demonstrates that an 
Iv5?p accum “ lat,on of iysme, accompanied by a reduction in accumulation of 

hrnnnhf '? S Ca " be accom P ,ls hed by combination of lysine overproduction 
catabolkm°h U J m e * press,on oflysine insensitive DHDPS + AK and reduction of lysine 
catabolism by blocking expression of LKR/SDH, as we taught in the patent aDDlication 
These results show that the concern stated in the Office Action on pa^e 5 that 
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P f a,hw ^ s ... is highly unpredictable and often the desirable 
results are impossible to achieve is unfounded in this particular case. 

cosuDDrP<f«; l inn' C T ted above ' L ^ R/SDH expression has been blocked in corn via 
LKR w P a J ron=f T ? H C K 0, i np l I ISh this a chimeric sene designed for cosuppression of 
th^ kp c ° n structed by linking a 1268 bp LKR/SDH gene fragment, which indeed 

untranslatedTIqioT Thte°chim COrn endosperm 27 kD zein promoter and 10 kD zein 3’ 
" ?. 0 7 ( d region. This chimeric gene was introduced into corn by particle-qun 
"l n d '?J ed transformation. Over 100 transformed lines were obtained Of 72 9 
transformation events that were regenerated into plants and produced seed 13 had 
seeds with a greater than four fold increase in free lysine. This is a typical frequency 
t ° n ° S i Jppr | eSSIOn ev e"ts. Since the transformed plants were out-crossed the Y 
nh^notw °xh S must be dom,nant or there would not have been any observable 
nwf ? tyP t' T f' S ,S expected from a cosuppression transgene and is an advantaoe 
ever knock-oulmutations like the LKR/SDH Mutator insertion described above 
fiirthor fa *- me ° the LKR cosuppression transformants have been carried forward for 
Shlnnf* 6 T 9 ' An eV t ent that has continued to Show the increased free lysine 
transcendinetprf 9 ® nerat, °" s and behaves genetically as a single locus 
accumulatp^ov!' 0n h f S b f en se ' ected for crossing to the transgenic line that 
AK Remits framfh S a t ree yS ' ne d f U ® t0 expression of lysine insensitive DHDPS and 
cJIho ^ 1 f expenment are not yet available, but the expectation is that 

seeds earring both transgene loci will have higher lysine levels than either parent as 
“T ' n the LKR Mutat ° r insertion cross described above ^ addition col 
LKR d^rih^H expenn ? ent ^ ,n w hich the chimeric gene designed for cosuppression of 
LKR described above has been combined with a chimeric gene for expression of 


Also submitted herewith is a copy of a second Declaration of Dr. Carl 
Falco, (the original version can be found in the file of Application No 
08/823,771 (Attorney Docket No. BB-1037-D)). Once again, please note that 
priority of the '771 application was claimed. Dr. Falco's Declaration dated 
February 16, 2001, sets forth data showing seeds with increased lysine that 
were obtained from plants co-transformed with DHDPS and LKR. 

The experiments discussed in Dr. Falco's Declaration dated February 16 
2001 along with the information submitted herewith and the detailed description of 
the invent,on provided in the instant application demonstrate that seeds having an 
increased lysine content can be made when a lysine insensitive DHDPS gene (with 
or without a lysine insensitive AK gene) is combined with a co-suppressing LKR 
gene. 

It is stated on page 4 of the Office Action that "It is well established that 
sequence similarity is not sufficient to determine functionality of a cDNA coding 
sequence.” 

Applicants respectfully submit that in view of Tang et al. it is clear that there is 
a correlation between sequence similarity and functionality insofar as LKR/SDH 
activity is concerned. 
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Thus, it is respectfully submitted in view of the above discussion and 
re erences that no undue experimentation would be needed to practice the claimed 
inven ion. ccordingly, withdrawal of the rejections pursuant to 35 U.S.C. 112 first 
paragraph, is requested. 

It is respectfully submitted that the application is in form for allowance which 
allowance is respectfully requested. 

A petition for a two (2) month extension of time, a version with markings to 

show changes made and copies of the above-identified documents accompany this 
response. 


The Commissioner is authorized 
du Pont de Nemours and Company) for 
response. 


to charge Deposit Account No. 04-1928 (E. I. 
any fees associated with the filing of this 


Respectfully submitted, 


hi- 6ihAlsf=ydu^ 
LYNNE M. CHRISTENBURY ' 


ATTORNEY FOR APPLICANTS 
REGISTRATION NO. 30,971 
TELEPHONE: 302-992-5481 
FACSIMILE: 302-892-1026 


Dated: Dec llr c ±00^ 
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VERSION WITH MARKIN G TO SHOW CHANGES MADF 

In showing the changes, deleted material is shown in bolded brackets and 
stricken through, and inserted material is shown underlined. 


IN THE CLAIMS : 

1. (once amended) An isolated nucleic acid fragment comprising a nucleic 
acid sequence encoding all or [part] afunctional subsgn,,^ 0 f a plant [lysine 
ketoglutarate reductase] lysine keto qlutarate reductase/saccharopine 
dehydrogenase 


4. (once amended) The nucleic acid fragment of Claim 1 comprising a 
nucleic acid sequence of [SEQ ID NO: 110, SEQ ID NO:111, SEQ ID NO:115 SEQ 
ID NO:116, SEQ ID NO:119,J SEQ ID NO:120[, SEQ ID NO:123, SEQ ID NO:125 
SEQ ID NO:127, SEQ ID NO:129 or SEQ ID NO:131j. 

5. The nucleic acid fragment of Claim 1 wherein the nucleic acid sequence 
encodes a polypeptide as set forth in [SEQ ID NO:104, SEQ ID NO:105, SEQ ID 
140:112, SEQ ID NO.117, SEQ ID 140:118, SEQ ID NO:121,] SEQ ID NO:122[ SEQ 
ID NO:124, SEQ ID NO:126, SEQ ID NO:128, SEQ ID NO:130 or SEQ ID NO:132J. 

6. (once amended) A chimeric gene comprising the isolated nucleic acid 
fragment of Claim 1 encoding lysine ketoglutarate reductase or a [subfragment] 
fu nctional subsequence thereof, operably linked to suitable seed-specific regulatory 
sequences wherein ajlant transformed with said chimeric gene has seeds with 
[reduced slysine ketoglutarate reductase activity] increased lysine content onmna^H 

- ! ' n) seeds Sb tamed from untransformed [of] plants [transformed with the chimeric 
gene]. 


7. (once amended) The chimeric gene according to Claim 6 wherein the 
isolated nucleic acid fragment comprises a nucleic acid sequence or functional 
subsequence thereof [essentially similar to that of| as set forth in rSFO id NO:110 
SEQ ID NO:111, SEQ ID NO:115, SEQ ID NO:116, SEQ ID NO:119,] SEQ ID 
NO:120[, SEQ ID NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID N0129 or 
SEQ ID NO:131], 

11. (once amended) A plant seed transformed with the chimeric gene of 

Claim 6 or 7 wherein said transformed plant seed has [reduced lysine ketoglutarate 
reductase activity] anjncreased lysine content com pared to seed obtained from an 
untransformed plant 

14. (once amended) A method for [reducing lysine ketoglutarate reductase 
actlv,ty] in creasing lysine content in a plant seed which comprises: 

(a) transforming plant cells with the chimeric gene of claim 6 or 7; 
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(b) regenerating fertile mature plants from the transformed plant cells 
obtained from step (a) under conditions suitable to obtain seeds; 

(c) screening progeny seed of step (b) for [reduced lysine ketoglutarate 
reductase activity] increased Ivsine content - and 

(d) selecting those lines whose seeds [contain reduced lysine 
ketoglutarate reductase activity] have increased Ivsine content . 


Kindly add the following new claims: 

21. (new) An isolated nucleic acid fragment comprising a nucleic acid 
sequence which is useful in antisense inhibition or sense suppression of endogenous 
lysine ketoglutarate reductase activity in a transformed plant wherein said isolated 
nucleic acid fragment comprises all or part of the nucleic acid sequence of SEQ ID 
NO:120. 

22. (new) A chimeric gene capable of causing an increased level of lysine in 
seeds obtained from a transformed plant, the chimeric gene comprising a nucleic 
acid fragment of Claim 21 ,/said fragment being operably linked to at least one 
regulatory sequence. 

23. (new) Plants comprising the chimeric gene of claim 22 in their genome. 

24. (new) Seeds obtained from the plants of claim 23. 

25. (new) The plants of claim 23 wherein said plants are selected from the 
group of plants consisting of Arabidopsis, corn, soybean, rapeseed, wheat and rice. 

26. (new) A method for increasing lysine content in a plant seed which 
comprises: 

(a) transforming plant cells with the chimeric gene of claim, 21 J 

(b) regenerating fertile mature plants from the transformed plant cells 
obtained from step (a) under conditions suitable to obtain seeds; 

(c) screening progeny seed of step (b) for increased lysine content; and 

(d) selecting those lines whose seeds have increased lysine content. 

27. (new) The method of claim 27 wherein said plant cell is selected from the 
group of plants consisting of Arabidopsis, corn, soybean, rapeseed, wheat and rice. 

28. (new) Plant seed obtained by the method of claim 26 or 27. 
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IN THE SPECIFICATION : 

Please delete the sequence listing appearing on page 8 in its entirety and 
on page 9 through SEQ ID NO:132 with the following: 

SEQ ID NOS: 102 and 103 are partial cDNAs for plant lysine ketoglutarate 
reductase/saccharopine dehydrogenase from Arabidopsis thaliana. 

SEQ ID NOS: 104 and 105 are polypeptides encoded bv SEQ ID NOS: 102 and 
1 03, respectively that are homologous to fungal saccharopine dehydrogenase 
(glutamate-forming) [encoded by SEQ ID NOS: 102 and 103, respectively], 

SEQ ID NOS:106 and 107 were used in Example 25 as PCR primers to add 
Nco I and Kpn I sites at the 5' and 3' ends of the corn DHDPS gene. 

SEQ ID NOS: 108 and 109 were used for PCR amplification of a 2.24 kb DNA 
fragment from genomic Arabidopsis DNA. 

SEQ ID NO:110 shows the sequence of the Arabidopsis [LKR/SDH] lysine 
k etoglutarate reductase/sacchar o pine dehydrogenase genomic DNA fragment. 

SEQ ID NO:111 shows the [sequence of the Arabidopsis LKR/SDH cDNA] 
sequence of a full length cDNAfs] for plant Ivsine ketoglutarate 
re ductase/saccharopine dehydrogenase from Arabidopsis thaliana . 

SEQ ID NO:112 shows the deduced amino acid sequence of Arabidopsis 
[LKR/SDH] lysine ketoglutarate re d uctase/saccharopine dehydrogenase protein. 

SEQ ID NOS. 113 and 114 were used for PCR amplification of soybean and 
corn [LKR/SDH] lysine ketoglutara te reductase/saccharopine dehydrogenase cDNA 
fragment. 

SEQ ID NO:115 shows the sequence of a soybean [LKR/SDH] Ivsine 
ket oglutarate reductase/saccharopine dehydrogenase cDNA fragment. 

SEQ ID NO:116 shows the sequence of a corn [LKR/SDH] Ivsine ketoglutarate 
re ductase/saccharopine dehydrogenase cDNA fragment. 

SEQ ID NO.117 shows the [deduced] partial amino acid sequence of soybean 
[LKR/SDH] lysine ketoglutara te reductase/saccharopine dehydrogenase protein 
deduced from SEQ ID NO:115 . 

SEQ ID NO:118 shows the [deduced] partial amino acid sequence of corn 
[LRK/SDH] jysine ketoglutarate reductase/saccharopine dehydrogenase protein 
deduced from SEQ ID NO:116 . 

SEQ ID NO.119 shows the sequence of a 2582 nucleotide partial cDNA from 
soybean fo r a lysine ketoglutarate re d uctase/saccharopine dehydrogenase protein 

SEQ ID NO: 120 shows the sequence of a 3265 nucleotide partial cDNA from 
corn fof 3 lysine ketoglutarat e reductase/saccharopine dehydrogenase protein . 
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N KR/qnm ', D NO: 1 2 ' Sh0WS the dedUCed partial ami "° acid sequence of soybean 
[LKR/SDH1 tolne ketoglutarate r educt a se/s a cch J r 0Dine dehvrimnpnaco prote|n 

encoded by nucleotides 3 through 2357 of SEQ ID NO: 119. 

,f ^ ,' D N0122 Sh ° WS thS deduced partial amino ac 'd sequence of [soybean 1 
—' L ^ SDH] ^ ine ketoqlutaratfl reductase/sacch.r n pjne dehvdrnnena.e p rotei n 
encoded by nucleotides 3 through 3071 of SEQ ID NO:120. 

SEQ ID NO: 123 is a nucleotide sequence corresponding to nucleotides 1 
through 1908 of SED ID NO:120. 

SEQ ID NO: 124 is the deduced amino acid sequence from SEQ ID NO:123 

SEQ ID NO: 125 shows the sequence of a 720 nucleotide [LKR/SDH] lysine 
ke toglutarate reductase/saccharopine d e hydrogenase cDNA from rice. 

SEQ ID NO: 126 shows the deduced partial amino acid sequence of rice 
[LKR/SDH] jys ine ketoglutarate redu ctas e/saccharopine He hydrogens protein 
encoded by nucleotides 2 through 720 of SEQ ID NO: 125. 

SEQ ID NO:127 shows the sequence of a 308 nucleotide [LKR/SDH] lysine 
k etoglutarate reductase/saccharopine d ehydrogenase cDNA from rice. 

SEQ ID NO: 128 shows the deduced partial amino acid sequence of rice 
[LKR/SDH] lysi ne ketoglutarate reductase/s^.r. h aropine dehvdmn.n^ prote i n 
encoded by nucleotides 1 through 129 of SEQ ID NO: 127. 

SEQ ID NO: 129 shows the sequence of a 429 nucleotide cDNA from wheat. 

SEQ ID NO:130 shows the deduced partial amino acid sequence of wheat 
ILKR/SDH] lysi ne ketoglutarate reductase/s^n h arooine dehvrirnnpn*^ protein 
encoded by nucleotides 1 through 252 of SEQ ID NO: 129. 


SEQ ID NO:131 shows the SDH coding region of the Arabidopsis cDNA clone. 
SEQ ID NO: 132 shows the amino acid sequence of the [SDH] saccharopine 
dehydrogenase[.] domain of the Arabidopsis [LKR/SDH] lysine ketoolntpr^ 
reductase/saccha ropine dehydrogenase protein. 



